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Thermoluminescence and Oxyluminescence from Heat-treated Polyacrylonitrile

Toshimasa Hashimoto, Nobuhiro Takei and Akira Takaku

Thermoluminescence (TL) and oxyluminescence (OL) have been observed in poly-
acylonitrile (PAN) films heat-treated at elevated temperatures in vacuum and in air. In the

TL curve of untreated PAN, two peaks was observed at 110 and 160°C

C. The peak at 110°C

was attributed to the molecular motions in the paracrystalline and the peak at 110°C was
the amorphous phases, respectively. The pattern of TL glow curves, in both shape and
intensity, vary in a characteristic manner reflecting the heat-treatment condition.

When polymers are heated in air or oxygen atmosphere at high temperature, a light
emission caused by oxydation is observed as a function of temperature. This phenomenon
is calied OL. The OL peak observed in the heat-treated PAN was also attributed to the

molecular relaxation of PAN.

It was shown that these two analysis are useful tool for

investigation of the degradation and oxydation of PAN, since these are very sensitive method
compared with conventional analysis such as IR spectra or DSC.
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Fig 1

TL grow curves of PAN films heat-treated

at 230°C in vacuum for various periods as
indicated in the figure.
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Fig. 2 TL grow curves of PAN films heat-treated

at 230°C in air for various periods as
indicated in the figure.
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Fig. 3 TL and OL grow curves of PAN films.
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ed PAN film.
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Fig. 6 Variation of the activation energy H and
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Fig. 7 Typical structural changes of PAN.
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Fig. 8 (a) IR spectrum of original PAN film;

(b) spectrum of PAN film heat-treated
at 230°C in vacuum for 60 min; (¢)
spectrum of PAN film after OL measure-
ment of (b).
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